Lager yeasts possess dynamic genomes that undergo rearrangements and gene amplification in response to stress.
A long-term goal of the brewing industry is to identify yeast strains with increased tolerance to the stresses experienced during the brewing process. We have characterised the genomes of a number of stress-tolerant mutants, derived from the lager yeast strain CMBS-33, that were selected for tolerance to high temperatures and to growth in high specific gravity wort. Our results indicate that the heat-tolerant strains have undergone a number of gross chromosomal rearrangements when compared to the parental strain. To determine if such rearrangements can spontaneously arise in response to exposure to stress conditions experienced during the brewing process, we examined the chromosome integrity of both the stress-tolerant strains and their parent during a single round of fermentation under a variety of environmental stresses. Our results show that the lager yeast genome shows tremendous plasticity during fermentation, especially when fermentations are carried out in high specific gravity wort and at higher than normal temperatures. Many localised regions of gene amplification were observed especially at the telomeres and at the rRNA gene locus on chromosome XII, and general chromosomal instability was evident. However, gross chromosomal rearrangements were not detected, indicating that continued selection in the stress conditions are required to obtain clonal isolates with stable rearrangements. Taken together, the data suggest that lager yeasts display a high degree of genomic plasticity and undergo genomic changes in response to environmental stress.